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(57)[ABSTRACT OF THE DISCLOSURE] 



1 [SUBJECT OF THE INVENTION] 

^>M^MMi^it't^< It provides the display device with which the 

^jRg-eigftt" -5^§£g£}f display pixel, which lights, emits light with 

<5 o brightness which should be lighted. 



m mm <d hu i-#s * ntcm it 
hw^BNta^ i <D»m h 

7 * <d y — ^SffifcSstt 

£ Hfcil 2 <p$k f7^^ 

5 0 . -HtJ: tJ ^ % 1 ©TFT 

TFT©y- HSOlf^- 



[PROBLEM TO BE SOLVED] 

In the display device which is comprised of the 
EL element which is constituted of an anode, a 
cathode and the luminous-element layer 
sandwiched between both of these electrodes, 
1st thin- film transistor by which the drain 
electrode is connected to the drain signal wire 
and the gate electrode is connected to the 
gate-signal line, and 2nd thin-film transistor by 
which a sauce electrode is connected to said 
anode, the drain electrode is connected to the 
power source and the gate electrode is 
connected to the sauce electrode of said 1st 
thin-film transistor, on a base plate, it makes 
said 1st thin-film transistor have a double gate 
structure. 

Thereby, it can control leak electric current of 
1st TFT, and can keep the electric potential of 
gate electrode of 2nd TFT constant. 



* 
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1: Display pixel 
2: Base plate 
3: Channel region 

4: Region 4 which injected the impurity into the channel region 

5: Sauce region 

6: Drain region 

7: Gate insulation film 

8: Interlayer insulation film 

9: Contact hole 

10: Sauce electrode 

11: Drain electrode 

12: Contact hole 

13: Gate electrode 

14: Planarization insulation film 

15: Sauce region 

16: Drain region 

17: Contact hole 

30: 1st TFT 

31: Gate 

32: Gate 

40: 2nd TFT 

41 : Gate 

50: Power source 
60: Organic EL device 
61: Anode 
62: Cathode 
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63: Luminous-element layer 



[CLAIMS] 



1 1 



[CLAIM 1] 

In the display device which comprises the 
electroluminescent element which consists of 
an anode, a cathode, and the 
light-emitting-element layer pinched between 
these both electrodes, the 1st thin-film transistor 
by which the drain electrode was connected to 
the drain signal wire|line, and the gate electrode 
was connected to the gate-signal line|wire, and 
the 2nd thin-film transistor by which the source 
electrode was connected to the said anode, the 
drain electrode was connected to the power 
supply, and the gate electrode was connected 
to the source electrode of said 1st thin-film 
transistor on a substrate, said 1st thin-film 
transistor has double gate structure. 
The display device characterized by the 
above-mentioned. 



[flt#£2] [CLAIM 2] 

itNtef? 1 RTf$& 2 (DMWi h 7 A display device of Claim 1, in which at least 
y ^©5VM< 1 1 — one of said 1 st and 2nd thin-film transistors has 

(1LDD HSj£ &ftt 5 r t £ ¥f the LDD structure. 



imm^mm^m] [detailed description of the 

INVENTION] 



[WM<Dm-r 1 [TECHNICAL FIELD OF THE INVENTION] 

^$£$Mfe, JIM£±tc:rc j^n This invention relates to the display device 
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/is^^y±y^M^RU i My$:V equipped with the electroluminescent element 
7 # £{f ttt^T^^kWit- and the thin-film transistor on the base plate. 

H-r5o 



(Electro Luminescence : 

J^T> TELj fcfWSo) 
SrfflV^fc«^J6jt*S, CRT^ 
LCDfciffcb 5**3611 i: LT 

^ (Thin Film Transistor : KTs 

1 .©TFT 130, I20T 
FT 1 4 OMlELif 1 
6 0a>b£5^§£g<A^ffiIel 

Ht»^- MfflGn, Gn 
+ 1 <h^m^lJSTOm+ im<D 
KW^lDra, Dm+1 

tSKWWffiDm, Dm 
+ 1 fc#tt£LT*3!!K Pnf§4§- 

i^i 6 o&tfr©^rfliEL* 

f 160 ^glKiJrf 5 T F T 1 3 
0, 1 4 O^ttbttTVNSo 
7s<< ^fy^l©TFTt$)5 



[PRIOR ART] 

In recent years, the display device using an 
electroluminescence (below Electro 
Luminescence: calls "EL") element attracts 
attention as a display device which replaces 
CRT and LCD, for example, research and 
development of the display device equipped 
with the thin-film transistor (below Thin Film 
Transistor: calls "TFT") as a switching element 
which lets the EL element actuate are also 
furthered. 

The equivalent-circuit figure of the display 
device which equipped FIG. 4 with the EL 
.element of the past and TFT is shown. 
This figure is the equivalent-circuit figure of the 
display device which is made up of 1st TFT130, 
2nd TFT140, and an organic EL device 160. 
The drain signal wire Dm of the gate-signal line 
Gn of the n-th line and the n+1st line, Gn+1, the 
m-th row, and the m+1st row and the Dm+1 
neighborhood are shown. 
The gate-signal line Gn which supplies a gate 
signal, the drain signal wire Dm which supplies 
Gn+1 and a drain signal, and Dm+1 lie at right 
angles, an organic EL device 160 and 
TFT130,140 which actuates this organic EL 
device 160 are provided near the cross point of 
both signal wires. 

1st TFT130 which is TFT for switching is made 
up of the gate-signal line Gn, the gate electrode 
131 to which it connects with Gn+1 and a gate 
signal is supplied, the drain signal wire Dm and 
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TM: 



lOTFT 1 3 OU. Y 
ff^lGn, Gn+1 \Z.Wm.t 

sy- hmmi s 1 kw 

yllfiDm, Dm+ 1 

£ix<5 KW^fiftl 3 2 

H 2 COT FT 1 4 0©y- hfil 

S141 t^&tiTv^ y— 
3 3 iA»e>*5. #HB 
E L*fi»ffl©TFTT?ib5 
I2©TFT 1 4 0(1, jjl 1 <£> 
T FT 1 3 OCOy — ^Wffi 1 3 
3(df^£tLTl^y- hg| 
14U, #^|EL^ 1 6 0 

©B&ffi 16 1 t^ggc^tbfcy— 
1 4 2 t, &m'E Lm^ 

1 6 OK&&£3n5WMl 5 0 

fcgSftSftfc K W y*H 1 4 

3<t^kj£5 0 tlEL 

^^-16 0(1, y-7isi4 
^yUffii 6 4{^^^$nfc 

Pi^ 16 2, RTfiZ. <DmU 1 6 

1 £lMl 6 2 fc©MJct**ix 

it%ytm*m 1 6 3 a»e>$5 0 

t>y— b# 1 0©i/VW- 

WlilKigiJi^fiHlKoKtt^' 

T!ftl3J-f5 0 13 5 (a) fijgn 
tf <£>H 1C0TFT1 30 C^- 

h sat 3 flr*v 

G(n)1 m (b) + 1 



the drain electrode 132 with which it connects 
with Dm+1 and a drain signal is supplied, and a 
sauce electrode 133 connected to 2nd gate 
electrode 141 of TFT140. 
2nd TFT140 which is TFT for organic EL device 
actuation constitutes of the gate electrode 141 
connected to 1st sauce electrode 133 of 
TFT130, the sauce electrode 142 connected to 
anode 161 of an organic EL device 160, and the 
drain electrode 143 connected to the power 
source 150 supplied to an organic EL device 
160. 

Moreover, an organic EL device 160 is 
constituted of anode 161 connected to the 
sauce electrode 142, cathode 162 connected to 
the common electrode 164, and the 
luminous-element layer 163 sandwiched 
between this anode 161 and cathode 162. 
In addition, the gate of each above-mentioned 
TFT is one single gate structure. 
Here, based on the timing chart of each signal 
shown in FIG. 5, it demonstrates the actuation 
method of the circuit shown in the 
equivalent-circuit figure of FIG. 4. 
As for said (c) of the signal VG(n+1) 1 with 
which said (b) of signal VG(n)1 by which 
FIG.5(a) is supplied to 1st gate electrode of 
TFT130 of the n-th line is supplied to 1st gate 
electrode of TFT130 of the n+1st line, this (d) of 
the drain signal VD of the drain signal wire Dm 
is signal VG(n)2 supplied to 2nd gate electrode 
of TFT140 of the n-th line, (e) shows each 
timing chart of the signal of 2nd gate electrode 
VG(n+1) 2 of TFT140 of the n+1st line. 
If gate-signal VG(n)1 from the gate-signal line 
Gn shown in FIG.5(a) when it sees paying 
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fr(OM lOTFTl 30 (Of— attention to the gate-signal line Gn of the n-th 

hW,$z^Qt%&£ fc&jt-^rV line is impressed to a gate electrode 131, 1st 

G(n+1)1 co N m (c) f±KW TFT130willbesettoON. 

yftfiDiiKDKK yfffV Therefore, the drain signal shown in FIG.5(c) 

D (D y [b) (d) \~&%r\'ii(D%2 from the drain signal wire Dm is supplied to a 

©TFT 1 4 Oco^f— MW&K: gate electrode 141, the electric potential of a 

tiSfir fVG(n) 2 gate electrode 141 turns into the electric 

( e ) \~&% n + 1 ff co^ 2 CO T potential and this electric potential of the drain 

FT 1 4 oco^— MHV signal wire D. 

G(n+1) 2 coff %<D3z fc^frKD And the electric current which amounts to the 

94 % W^*?*- h &r^1\ 15 electric-current value supplied to the gate 

nfrcoy— hfif-^HilG nlw&ll electrode 141 is supplied to an organic EL 

LTl;5h El 5 (a) ICtfI" device 160 from a power source 150. 

y — h ft #H G n h CO ^— h An organic EL device 160 emits light by it. 
jf-^VG(n)1 ft?— YWmi 3 
lia5P;&n§*L5£, Hicotf 
t i 3 o^y^&s, ^C0fc 

5 (c) t*tKWyff^ 

h M 14 1 cofifi^ K u 

y\t^-B. D co ftflr. <b \z. 

&5o ^LTy- Mil4 1 

fctfess § n^c«}jf£fisicffi s 1- a 

taottlE 1 6 0 tt 

^§}fc1~<5o 



] 

1 COT FT 1 3 OtfXXDWl 



»fLtixy- bflKfi-i 4 1 coy- 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

An electric current flows and a charge is 
accumulated in the gate capacity of a gate 
electrode 141 until 1st TFT130 becomes the 
electric potential and this electric potential of the 
drain signal wire Dm at the period of ON. 
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LT\ flOTFT 1 3 0^^- 

pi* $ tLfc*#tt-t <D#m 

«?U y-MMfcfi, H15 (d) 

^15 (c) m^-T i 5 fc: l * 
(ih) fe«^-f S^ 

y — M;^ i 4 i ©ttv 

G(n)2 fi, H5 (d) OHHUc: 

n + 1 fr<0?~ hit n + 
l^OV^Tt, [215 (e) ^ 

tfc^-3Tt?*<*5o ap*>, 121 

5(d) (D^fc^-f «t 5 JCL 1) 
K W ^-<ft Dm© *S y 

- l 4 l inflate Sixfc* 

T F T 1 3 0 LT K W V 

i <dS{4ams 

Hi 4 1 ( 
3 0^LT 



x>?— hmmi 4 

TU 2) FW 

f>a 

fi$f 1 COT F T 1 
Mil 4 1 

— h WM 1 4 1 CD 

tt. tttlEL 



.Al 
n v 



1) <DM&K 



^ 1 6 01: 



And if 1st TFT130 is come by off, the charge 
accumulated in the gate capacity will maintain 
the state, as the dotted line of FIG.5(d) shows, it 
should say a gate electric potential, and it 
should become a position. 
However, in the display device of the 
above-mentioned past, since a leak electric 
current flows at the time of OFF of TFT, if the 
drain signal VD varies to every 1 horizontal 
period (1H) as shown in FIG.5(c), 
electric-potential VG(n)2 of a gate electrode 141 
will vary as shown in the continuous line of 
FIG.5(d), and will not constitute a constant 
value. 

Similarly, as for gate-signal line Gn+1 of the 
n+1st line, the electric potential of a gate 
electrode 141 becomes inconstant as in 
FIG.5(e). 

That is, when lower than the electric potential by 
which the electric potential of 1 drain signal wire 
Dm was supplied to the gate electrode 141 as 
shown in the continuous line of FIG.5(d), a leak 
electric current flows into the drain signal wire 
Dm through 1st TFT130, and the electric 
potential of a gate electrode 141 falls, 2) When 
the electric potential of the drain signal wire Dm 
is higher than the electric potential supplied to 
the gate electrode 141, a leak electric current 
flows into a gate electrode 141 through 1st 
TFT130, a charge is accumulated further, and 
the electric potential of a gate electrode 141 
becomes higher 

If it does so, in 1), a larger electric current than 
the electric current which should flow into an 
organic EL device 160 essentially will flow, and 
the brightness of an organic EL device becomes 
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M&ffifr&Zbfctey^tikEL higher, in 2), brightness will become low 

Ml- <DM& & S5 < ft o X L * conversely. 

v\ 2) ©Ji-g-fcifi, When 1st leak electric current of TFT130 in 

#46 < ftoT 5 0 1 )> 2) either (any) case of 1) and 2 was large, there 

V^-f focoWi'ate t.s Il^TF was a disadvantage that it was difficult to emit 

Tl 3 0 CD y —9 Wik1) l ~k%: V 11 light by the brightness in which the display pixel 

t, ^^nMtm%-r which emits light should emit light. 

^■^MMX^^tT^) i t Moreover, in order to let an organic EL device 

X ~fo <5 V "> 5 ^ /&# 5 o fc 0 ^ emit light, while the electric potential is supplied 

fc, W^E L,aHF-&$Sft$-Br3 to the gate electrode 141, an electric current is 

tz#>\Z.^ ff— YWM 14 1 (dfl; supplied to an organic EL device 160, depend. 

{\L&W&£foX\<^?$ I P, Concentration of electrical-field density in the 

E L^-f - 16 0 £ channel part of TFT became remarkably, and 

tiSOT, #Hi2©TFT 1 particularly 2nd TFT140 also had the 

4 0(1 TFT disadvantage that degradation of TFT arose. 

-SfE^^S^ft^^lliX Then, in view of the disadvantage of the 

ft<9TFT(7)^b^^C-5i:V^ above-mentioned past, it succeeded in this 

5^£t>fco7c 0 Z^X'^mW invention. 

H IM^'&^k^tK&K^&fy-X It aims at providing the display device which 

%,&titzh<DX*foy , HOT emits light by the brightness in which the display 

FT1 3 0©!i — pixel which emits light should emit light by 

LTH 2C0TFT140 (Off— controlling 1st leak electric current of TFT130, 

hflmi 4 1 (DWMl%: ^1sLK$z and keeping constant the electric potential of 

o n t \c i D , 5 2nd gate electrode 1 41 of TFT1 40. 

[WkM&ffi®:1rZ)tcbb(D^m] [MEANS TO SOLVE THE PROBLEM] 

^^^co^^i^gfi, S^±tzi N In the display device which comprises the 

PJIfe ^^JkXf&WiWLti&Offi]^ electroluminescent element which constitutes of 

^^titc^^t^^-M^bf^^^ the luminous-element layer sandwiched 

V 9 hnyu^^^iri/jx^^f- between an anode, a cathode, and these both 

K W K L/^f >ilS electrodes on a base plate, 1st thin-film 

M;®^/^— transistor by which the drain electrode was 

^^l^ifc^friWfii&fctcM 1 connected to the drain signal wire, and the gate 
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fc, HU EH 1 t H 2 © T F T <D 

L DD#jiS:^ri-5 t> o-efc 

^3 o 



electrode was each connected to the 
gate-signal line, and 2nd thin-film transistor by 
which a sauce electrode connects the display 
device of this invention to said anode, the drain 
electrode was connected to the power source, 
and the gate electrode was connected to the 
sauce electrode of said 1st thin-film transistor, 
said 1st thin-film transistor has the double gate 
structure. 

Moreover, 2nd at least any one of TFT has the 
LDD structure as it is said 1st. 



mitt, *mw<D 

TFT ^Iifc»t© 1 o 
fc, TFTWiEL^ 

£Wu rtiP>w»K2±^s i 

02^Si Nfc 

$ L/c ±t TFT ZMf&tZo 

TFTIt *^Jfe©^HB^*3V^ 
Xtt, $1M2(DTFT3 
0,4 0 t fcfc, 



[EMBODIMENT OF THE INVENTION] 

It demonstrates the display device of this 
invention below. 

FIG. 1 is sectional drawing showing one pixel of 
the display device equipped with the organic EL 
device of Embodiment of this invention, and 
TFT. 

The display pixel 1 forms lamination TFT and an 
organic EL device in order as shown in this 
figure on the base plate which has the base 
plate or electroconductivity which constitutes of 
glass, a synthetic resin, etc., or the base plates 
2, such as a semiconductor substrate. 
However, when using the base plate and 
semiconductor substrate which have 
electroconductivity as a base plate 2, it formed 
Si02 and SiN etc. insulation film upwards on 
these base plates 2, and forms TFT. 
TFT is what is called the TFT of the top gated 
mode by which 1st and 2nd TFT 30 and 40 
provided the gate electrode on the active layer 3 
in this Embodiment. 
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y (Poly-Silicon, £*T\ r p - 

S i J kVFfZo) m^ffl^T^ 
FT-efc5^lCOTFT3 OH: 

- s i mfrhtezmmt* 

* 

3 1,3 2 0CT^i!j/i^^ 

3 © mm ttwfo £ &a l 

5 St5 K W >ig« 6 <HIx.T 
V*5o - 5 LTff 1 OTFT 3 

0 f±V^^>5 L D D (Lightly 
Doped Drain) fl|ig£;frLW 
5 0 r©f 1©TFT30©^: 

y — * jg« 5 &i>* K ^ >iH 

A 1 ^^M^-?:^^^^ h 
yl/ 9 l£3fcJS LTy^®« 

1 0, MFKyf«6^ 

h Lfc K W yfii 1 

1 lfi, I20TFT4 0©^ 

-h4 lfc&jft<*jh/r^5 0 % 



It uses the polycrystalline-silicon (Poly-Silicon 
and the following call "p-Si") film as an active 
layer. 

First, it demonstrates 1st TFT30 which is TFT 
for switching. 

It provides the active layer which is made up of 
a p-Si film on a base plate 2, and two gates 31, 
i.e., a gate, and gate 32 are provided through 
the gate insulation film 7 on this active layer, 1st 
TFT30 has what is called double gate structure. 
In an active layer directly under these gates 31 
and 32, it has the channel region 3, region 4 in 
which the impurity was injected into both sides 
of the channel region 3, furthermore, the sauce 
region 5 where impurity concentration is higher 
than this region 4, and the drain region 6. 
In this way, 1st TFT30 has what is called LDD 
(Lightly Doped Drain) structure. 
After providing an interlayer insulation film 8 in 
this 1st whole surface of TFT30, it provides a 
contact hole 9 in the gate insulation film 7 and 
the interlayer insulation film 8 of a position 
corresponding to the sauce region 5 and the 
drain region 6. 

And it forms the sauce electrode 10 which filled 
the contact hole 9 with metals, such as Al, and 
contacted the sauce region 5, and the drain 
electrode 11 in contact with the drain region 6. 
This drain electrode 11 is connected to 2nd gate 
41 of TFT40. 

Moreover, it provides a contact hole 12 in an 
interlayer insulation film 8, and forms the gate 
electrode 13 which connected gates 31 and 32 
simultaneously with formation of the sauce 
electrode 10 and the drain electrode 11. 
The planarization insulation film 14 is formed on 
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fc, S\z.^ls#9 V this gate electrode 13, the sauce electrode 10, 

/fr— /H2£rlxH\ y—7>WM the drain electrode 11, and the interlayer 

1 0 RU K W s sW& 1 1 <VM insulation film 8. 

f£kWlf%\z&— h 3 1 , 3 2 £ Next, it demonstrates 2nd TFT40 which is TFT 

Wm. Lfc^f— h MM 1 3 ^Ifrffc for actuation of an organic EL device. 

i"<5 0 w <Dff— 1 3 s y Region 4 which provided the active layer which 

-^tftl 0, KW ^fiHI 1 becomes a base plate 2 from p-Si like 1st 

l&tflllSi*M&8 05±tt:fi, TFT40, and injected the impurity into the 

4 hX channel region 3 and the both sides of that 

v^-Sc, ^T^E L^^F-coi* channel region 3 directly under gate 41 at this 

UjfflcOT FTT?fo5>J^2C0TF active layer, furthermore, it forms the sauce 

T 4 0 ^ov^Tt&E^i-So % 1 region 15 where impurity concentration is higher 

COT F T 4 0 <h l^ft?^ Wfo. 2 than region 4, and the drain region 16. 

Kip-S i ^b&SitllSfjjii&'Ix On it, it provides gate 41 through the gate 

tt, -£>igft)f l-fis h4 insulation film 7. 

lETtft^^3, -t© Thus, 2nd TFT40 has what is called LDD 

J-^^^W&Z (DmW^WfflQ structure. 

LfziM^4 , HKi1iWs£4 The sauce region 15 is connected to anode 61 
X 9 ; T<M^itEi:£>iiiV , > y — of an organic EL device 60 through the contact 

t$ 1 K W yfJ^K 1 6 £• hole 17 provided in the gate insulation film 7 

^^i~5 0 -?:©±^(±^- Mfe and the interlayer insulation film 8 which were 

WM7 ZfrLX?— h 4 1 %m formed simultaneously with 1st TFT30 

ft5o -©±9tl20TFT formation. 

4 0 fiV^t^S L D Dtgjf^^fr Gate 41 is connected with 1st drain electrode 11 

LtV5„ y-^i«15lil of TFT30. 

1 (DT FT 3 0 l&&b¥W$\zM Moreover, the drain electrode 16 is connected 

$L Ltc b WMB: 7 RUM IH1 to the power source 50. 

ffe^aK8t£f8tt;fc=iy*^ h# An organic EL device 60 is the general 

-/H7^UflELif structure. 

6 0<£>G§$i6 1 fcS^ £ tt/C V ^ Anode 61 which constitutes of transparent 

3o ^f— V 4 1 fiH 1 COT F T electrodes, such as ITO (Indium Thin Oxide), 

3 0<A K W^ftfiii 1 the 1st hole transportation layer which 

£*i/CV^5o £fc s KW^I constitutes of MTDATA (4, 

& 1 6 fiUM 5 0 fcSSft&ti/T 4'-bis(3-methylphenylphenylamino) biphenyl), 

V^?),, E L ^f- 6 0 fi N — the 2nd hole transportation layer which is made 

Jtt W ft *l it T *> !K ITO up of TPD (4,4, 
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(Indium Thin Oxide) ^(DWft 
;^b^SBI®6 1. MTD 
ATA 

(4,4'-bis(3-methylphenylpheny 
lamino)biphenyl) T^bffc-iSi? 1 

. T P D 



- ;u W 



( 4,4',4"-tris(3-nriethylphenylph 
enylamino)triphenylanine) h 

!) (Quinacridone) 

Sr-^tf B e b q2 (lO-^^/ 

[h] y /-/u-^y y ^ 

e b q2 frbtfLZnfrW&Mti* 

5 It® 6 2 a* r <z)Hi#-eiIS^ 



£^t\ 0 211 IKDTFT 
30, I2OTFT40M 

Gri, Gn+1 t^m^lj&t^; 



4"-tris(3-methylphenylphenylamino) 
triphenylanine), quinacridone (Quinacridone) 
derivative 

It is the structure where the luminous-element 
layer 63 which is made up of an electron 
carrying layer which constitutes of the light 
emitting layer which constitutes of included 
Bebq2 (10-[benzo h] quinolinol-beryllium 
complex), and Bebq2, and cathode 62 which 
constitutes of magnesium indium alloy were 
formed lamination in this turn. 
Moreover, the hole implanted from the anode 
and the electron implanted from the cathode 
recombine an organic EL device inside a light 
emitting layer, it excites the organic molecule 
which forms a light emitting layer, and an 
exciton arises. 

A light is emitted from a light emitting layer in 
the process in which this exciton carries out a 
radiation deactivation, and from a transparent 
anode, this light is discharged to the exterior 
through a transparent insulation substrate, and 
emits light. 

The equivalent-circuit figure of the display 
device of this invention is shown in FIG. 2, the 
timing chart of each signal is shown in FIG. 3. 
FIG. 2 is the equivalent-circuit figure of the 
display device which is made up of 1st TFT30, 
2nd TFT40, and an organic EL device 60. 
The drain signal wire Dm of the gate-signal line 
Gn of the n-th line and the n+1st line, Gn+1, the 
m-th row, and the m+1st row and the Dm+1 
neighborhood are shown. 
In addition, it sets in FIG 3, (a) is signal VG(n)1 
supplied to 1st gate electrode of TFT of the n-th 
line, (b) is the signal VG(n+1) 1 supplied to 1st 
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gate electrode of TFT of the n+1st line, (c) is the 
drain signal VD of the m-th row, (d) is signal 
VG(n)2 of 2nd gate electrode of TFT of the n-th 
line, (e) shows each timing chart of the signal 
VG(n+1) 2 of 2nd gate electrode of TFT of the 
n+1st line. 

As shown in FIG. 2, the display pixel 1 which 
constitutes of 1 st above-mentioned TFT 30 and 
40 and above-mentioned organic EL device 60 
is formed near the orthogonal part of the 
gate-signal line Gn which supplies a gate 
signal, Gn+1, and the drain signal wire Dm 
which supplies a drain signal and Dm+1. 
If a gate signal is supplied to gates 31 and 32 
connected to the gate-signal line Gn as shown 
in FIG.3(a) when the gate-signal line Gn of the 
n-th line was observed, 1st TFT30 will maintain 
1 horizontal period (1H) ON state, and, after 
that, will be come by off. 
When it goes into the ON state, the drain signal 
shown in FIG.3(c) from the drain signal wire Dm 
as shown in FIG.3(d) is supplied to a gate 
electrode 41 through the sauce electrode 34, 
and the electric potential of a gate electrode 41 
turns into the electric potential and this electric 
potential of the drain signal wire Dm. 
In this way, if an electric potential is supplied to 
a gate electrode 41, 2nd TFT40 will be in an ON 
state, the electric current which amounts to the 
electric-current value of a gate electrode 41 is 
supplied to anode 61 of an organic EL device 60 
through the drain electrode 42 and the sauce 
electrode 43 from a power source 50. 
Then, an organic EL device 60 emits light. 
Thus, a display device is formed by arranging 
the comprised display pixel 1 on a base plate 2 
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at a form of matrix. 

As mentioned above, in this Embodiment, 1st 
TFT30 has the double gate structure and the 
LDD structure collectively, depend. 
Since the leak electric current of 1st TFT can be 
controlled, it follows the change of a drain signal 
for every H as shown in FIG.3(c), without the 
electric potential of a gate electrode 41 being 
changed as with the past which is shown by the 
dotted line in FIG.3(d), as the continuous line 
showed, it can keep an electric potential 
constant. 

Similarly, also about gate-signal line Gn+1 of 
the n+1st line, as the continuous line of FIG.3(e) 
shows, it can keep the electric potential of a 
gate electrode 41 constant. 
That is, it can supply with stability the electric 
current which should emit light to the display 
pixel which emits light to an organic EL device. 
In addition, needless to say, even when 1st TFT 
has only the double gate structure, it can control 
a leak electric current. 

Moreover, 2nd TFT40 has the LDD structure, 
depend. 

It can relieve concentration of electrical-field 
density which it generates at the channel end 
part. 

That is, even if it maintains the electric potential 
of one-frame period regularity to a gate 
electrode 41 like FIG.3(d), it supplies an electric 
current and it lets an organic EL device 60 emit 
light, it can prevent that TFT degrades. 
Therefore, while being able to obtain the stable 
display, it can provide the display device with 
improved reliability. 

In addition, in this Embodiment, 1st and 2nd 
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TFT 30 and 40 demonstrated what is called the 
TFT of the top gated mode which provided the 
gate electrode on the active layer 3. 
However, it is possible also at what is called 
bottom-gate type TFT that has a gate electrode 
under an active layer. 

Moreover, it used the polycrystalline-silicon film 
as an active layer. 

However, it is sufficient to use a fine-crystal 
silicon film or amorphous silicon. 
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[ADVANTAGE OF THE INVENTION] 

As for the display device of this invention, 1st 
TFT has the double gate structure, depend. 
It can control 1st leak electric current of TFT, 
can keep constant the electric potential of 2nd 
gate electrode of TFT, and can obtain the 
display device which emits light by the 
brightness in which the display pixel which 
emits light should emit light. 
Moreover, it has TFT which has the LDD 
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structure, depend. 

While being able to control a leak electric 
current, it can relieve electrical-field density in a 
channel end part, can prevent degradation of 
TFT, and can make reliability improve. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



1 1 [FIG 1] 

^H^fiO^^I^E©llfSll"Cfe It is sectional drawing of the display device of 

<5 0 this invention. 

m 2 ] [FIG 2] 

^^§P^<7)^^^gco^fffi[EliE§I2] It is the equivalent-circuit figure of the display 

"C h <5 o device of this invention. 

m 3 ] [FIG 3] 

(D%:7F.*kWP>&\t J %(0 # It is the timing chart of each signal of the display 

<4 -V b "V h <5 o device of this invention. 



4 ] [FIG 4] 

^5fe<7)^^^Sc0^fffilHlS§|2|"C It is the equivalent-circuit figure of the display 

h <5 o device of the past. 

[0 5] [FIG 5] 

t£3fcc7>^^^g<O^Hf %(D $ It is the timing chart of each signal of the display 

5 y \ — h "C fe <5 o device of the past. 

Iff -^©RW 1 [DESCRIPTION OF SYMBOLS] 

1 ^T^iH^ 1 Display pixel 

3 1,32,41 h 31, 32, 41 Gate 

3 0 Hi COT 30 1st TFT 

FT 
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4 0 
FT 
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50 
60 



2nd TFT 
Power source 
Organic EL device 
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[FIG 3] 
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1 7 V— A: 1 frame 

VG(n)1, VG(n+1)1, VG(n+1)2: Signal 

VD: Drain signal 

VG(n)2: Electric-potential 

1H: 1 horizontal period 
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[FIG 1] 
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1: Display pixel 
2: Base plate 
3: Channel region 

4: Region 4 which injected the impurity into the channel region 

5: Sauce region 

6: Drain region 

7: Gate insulation film 

8: Interlayer insulation film 

9: Contact hole 

10: Sauce electrode 

11: Drain electrode 

12: Contact hole 

13: Gate electrode 

14: Planarization insulation film 

15: Sauce region 

16: Drain region 

17: Contact hole 

30: 1st TFT 

31: Gate 

32: Gate 

40: 2nd TFT 

41: Gate 

50: Power source 
60: Organic EL device 
61: Anode 
62: Cathode 

63: Luminous-element layer 
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[FIG 2] 
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1: Display pixel 
30: 1st TFT 
31: Gate 
32: Gate 

33: (Not specified) 
34: Sauce electrode 
40: 2nd TFT 
41 : Gate 

42: Drain electrode 
43: Sauce electrode 
50: Power source 
60: Organic EL device 
61: Anode 
62: Cathode 

63: Luminous-element layer 

64: (Not specified) 

Dm, Dm+1: Drain signal wire 
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Gn, Gn+1: Gate-signal line 
VG(n)1, VG(n+1)1, VG(n+1)2: Signal 
VD: Drain signal 
VG(n)2: Electric-potential 
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[FIG. 4] 
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1 : Display pixel 
130: 1st TFT 
131: Gate electrode 
132: Drain electrode 
133: Sauce electrode 
140: 2nd TFT 
141: Gate electrode 
142: Sauce electrode 
143: Drain electrode 
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150: Power source 
160: Organic EL device 
161:. Anode 
162: Cathode 

163: Luminous-element layer 

164: Common electrode 

Dm, Dm+1: Drain signal wire 

Gn, Gn+1: Gate-signal line 

VG(n)1, VG(n+1)1, VG(n+1)2: Signal 

VD: Drain signal 

VG(n)2: Electric-potential 
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1 y Ms: 1 frame 

VG(n)1, VG(n+1)1, VG(n+1)2: Signal 

VD: Drain signal 

VG(n)2: Electric-potential 

1H: 1 horizontal period 
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